The underrepresentation of graduates in science, technology, engineering and mathematics (STEM) fields has become a matter of grave concerns for many governments around the world, especially Malaysia, as STEM education is the key to economic progress. The aim of this study is to identify the effects of parental influence on undergraduate students' career choices. For the purpose of this study, data were obtained with the use of structured questionnaires which were administered to 242 final year undergraduate students within STEM disciplines. The regression analysis revealed that continuous information and support from parents have a lasting positive impact on students' interest in STEM careers. Results from this research can be useful for education policymakers and carry valuable information for further research in education and career planning.
1.0 INTRODUCTION
Technology is continuously expanding, and thus, Science, Technology, Engineering and Mathematics (STEM) education is important in all facets of our lives. For instance, weather can be predicted by technology and new systems are constantly developed to produce even more precise forecasts; such a forecasting system can help us plan days, weeks or even years in advance. Technology has also transformed the education landscape; educational mobile apps (i.e. Science and Technology invention) including E-Books, E-library, educational videos provide easy access to quality educational materials, enhancing the experience of learning and teaching thus improving the lives of educationists and students. In addition, most of the top paying jobs are in STEM-related fields (e.g., engineers, information technology professionals and other technical professionals); as cited by Lim (2018) , STEM employees can earn up to RM18,000 per month based on the 2017 Salary Report by JobStreet.com. Amidst the fast-growing STEM industries and a relatively rapid growth in employment and wages in STEM-related fields, there is a declining interest in STEM occupation choices among the Malaysian undergraduates. The National Science and Technology Enrolment Policy ratio target of 60:40 which guaranteed more STEM programs enrollment at tertiary level has not been achieved, leading to a worrying shortfall of workers possessing the skills used in STEM (Aina & Zafira, 2016) . The inability to supply skilled STEM workers to meet the needs of new technological era will result in an acute shortage of STEM workforce. Malaysia's science and technology sector is projected to yield nearly one million jobs openings by 2020 (Aina & Zafira, 2016) . If these vacancies remain unfilled, Malaysia need to be prepared to face the challenge of a serious STEM skill and talent shortage (e.g. architects, engineers and science related professionals), and thus fail to achieve an innovation-centric economy with a balanced development of socioeconomic dimensions, and become the world's top 20 nations (Rozana, 2018) . Hence, this study aims to investigate STEM career choice intentions of undergraduates.
Parents play a crucial role in all aspects of the lives of their children including career selection (Wong & Liu, 2010; Liu, McMahon & Watson, 2015; Michele & Francesco, 2018; Guan, Wang, Gong, Cai, Xu, Xiang, Wang, Chen, Hu & Tian, 2018) . Children (undergraduates) tends to favor ideal careers like that of their parents over others if their careers provide satisfaction, accomplishments, prestige, social status and comfortable lifestyle (Zhou, Sun, Guan, Li & Pan, 2013; Zhou, Guan, Xin, Mak & Deng, 2016) . On the other hand, if parents complain about their careers, their children (undergraduates) are more likely to choose other careers (Zhou et al., 2013; Zhou et al., 2016) . Nevertheless, there is a scarcity of research on how parental influences are associated with undergraduates' career choice (Perry, 1996; 1997; Stritch & Christensen, 2016) . A large body of literatures has examined work-integrated learning (McIlveen, Brooks, Lichtenberg, Smith, Torjul, Tyler, 2011; Jackson, 2015) , and the contribution of personality factors such as the need for achievement, self-efficacy (Hult, Burke-Smalley, Jones, 2017; Dalton, Buchheit & McMillan, 2014) , and career attitudes to career choice intentions (Sargent & Domberger, 2008; Abessolo, Hirschi & Rossier, 2017) . However, the extent to which parental influence relates to career choice intention (STEM career) still remains unclear. With this in mind, the purpose of this study is to examine the effects of parental influence on students' STEM career choice intention. As such, this study adds to the growing body of literatures on the roles of parents in shaping their children's career choices. In the following section, this paper first review the definition of STEM careers, STEM career choice and the relationships between parental influence and career choice intention. Section three presents research methodology while section four reports data analysis and findings. Section five shows the conclusion.
2.0 LITERATURE REVIEW

STEM Career Choice Intention
STEM careers can be defined as jobs where STEM workers use their knowledge of science, technology, engineering and mathematics to understand how the world works and to solve problems (Vilorio, 2014) . STEM careers namely computer network architects, animal scientists, biomedical engineers and web developers often involve the use of computers and other tools (Vilorio, 2014) . STEM careers are often related to each other. For instance, mathematics provides the foundation for physics, while physics in turn is usable in medicine.
STEM career choice intention can be defined as an individual's inclination and preference to choose a career in STEM fields (Broadbridge & Parsons, 2005) , giving priority to one occupation (e.g., STEM) over another (Ozbilgin, Kusku, Erdogmus, 2005) . In a similar vein, Gokuladas (2010) posited that STEM career choice intention is the self-assessment of one's capabilities and competencies and the evaluation of other career options to effectively match one's needs to the preferred career choice (i.e. STEM).
Parental Influence and STEM Career Intention
Previous studies (Constantine, Wallace, & Kindaichi, 2005; Stambler, 1998; Turner & Lapan, 2002; Whiston & Keller, 2004) showed that parental influence is related to STEM career choice intention. Parents' advice and guidance exert the influence on their children's career choice intention as parents have regular interactions with their children compared to teachers and career counselors (Clutter, 2010) . Parents often begin the career discussions with their children as early as possible, since their childhood. Children should feel comfortable talking to their parents about anything, including their own aspirations for the future. By having an open relationship with parents, children can be exposed to various career options that might be a good fit to their interests and competencies (Cheng, Tsai & Kao, 2016) . Parents may introduce their children to friends, business colleagues or other associates who have similar career path that their children wants to explore. Parents may also encourage their children to gather as much information as possible related to their interests. Choosing a career based on their preferences or parents' favoritisms allows children to discover great career possibilities (Chan, 2013) .
In addition, parents can influence their children's career choice intentions by exposing them to desired careers (Vargas-Benitez, 2017) . This is because high parental aspirations such as strong parent-child relationships, open communications, and parents' trust and support, allow the opportunity to experience career exploration activities, future planning and career choice intentions (Okamopelola, 2014) . Parents can influence their children's career choices both intentionally and inadvertently. By the time children move into adolescence, they begin seriously considering their futures, often looking to their parents either as role models or for career advice. As such, parents can serve as the career role model for their children (Eccles & Davis, 2005; Garg, Melanson & Levin, 2006; Kniveton, 2004; Wright & Perrone, 2008) , mainly because their regular presence and interactions with their children (Bloom, 2018) . In addition, the success of their parents' careers, made the children want to follow in their parents' footsteps. For example, a father who is a prominent animal scientist in society, his children may consider a path to become an animal scientist too. Conversely, if the children found that their father, a marine engineer, often had to sacrifice family time, giving his career more importance to fulfill family needs, the children may not choose marine engineer as their future career.
Besides that, parental beliefs, values and expectations toward STEM fields are key factors to why their children (undergraduates) choose to engage in STEM professions (Eccles, 1993; Okamopelola, 2014) . Children are likely to be more interested in pursuing STEMrelated occupations with strong parental involvement, such as regular emphasis on STEM careers. For instance, children, influenced by their parenting beliefs, values and expectations, implicitly or explicitly, for the past 20 years are likely to be more interested in STEM careers and have favorable impression toward the STEM fields (Singaravelu, White & Bringaze, 2005) . For instance, an adolescent whose parents constantly emphasis on the importance of masculine attributes such as independent, analytical, and assertive which are perceived to be valuable, will pursue a career in STEM fields. Therefore, it is logical to predict the effects of parental influences on university students' career choice intentions, particularly toward STEM-related careers.
3.0 METHODOLOGY
Sample and Procedure
The sample of this research comprised of final year undergraduates within STEM disciplines in a Malaysian public university in the Northern region of Peninsular Malaysia. A technique of purposive sampling was used. Out of 250 questionnaires distributed, 242 questionnaires were usable for analysis. The frequency analysis showed that majority of the respondents were female (54.1%). 87 respondents were engineering students, 81 enrolled in technology courses, and 74 respondents were in medical courses.
Measurements
Parental influence was measured using a 6-item scale adapted from Wong and Liu (2010) . An example of the items is "I consider my parents' opinion when selecting my career choice". Meanwhile, STEM career choice intention was measured by a 13-item adapted from Tyler-Wood, Knezek and Christensen (2010) -Career Interest Questionnaire (CIQ). Sample item is "I will get a job in a science-related area". A 5-point Likert-scale that ranged from (1) stronger disagree to (5) stronger agree was used as the response scale.
4.0 RESULTS AND DISCUSSION
Internal consistency reliabilities (Cronbach's Alpha) of the independent and dependent variables (i.e., parental influence and STEM career choice intention) of this study were assessed and the results found that both variables has satisfactory reliability values (i.e., parental influence = 0.921 and STEM career choice intention = 0.736) that is above the threshold value of 0.60 as suggested by Ho (2014) .
Besides that, in order to examine the effect of parental influence on STEM career choice intention among undergraduates, a linear regression analysis was performed via Statistical Package for the Social Sciences (SPSS) version 22.0. Before performing regression analysis, few assumptions such as normality, linearity, homoscedasticity, independence of residuals and the absence of multicollinearity have been tested and met as indicated by Ho (2014) . Table 1 depicts the results of regression analysis conducted.
The results of regression analysis revealed significant positive relationship between parental influence and STEM career choice intention (β = 0.286, p<0.01). These results signified that the final year undergraduate's students within the STEM disciplines are likely to engage in STEM careers if their parents want them working in STEM industries. Parents (i.e. those parents that engaged in STEM industries) might want their children to follow their footsteps, and thus are likely to encourage their children to engage in the similar careers as them. Parents have the ability to inspire their children as they are the people who are close to them. Parents are role models or source of support for their children to pursue in particular STEM industries. Similar to the finding, undergraduates are likely to ask their parents' opinion before making career decisions. Parents serve as an influencer to undergraduates' STEM career choice intentions. 
5.0 CONCLUSION
The findings of this study showed that parental influence is significantly related to STEM career choice intention. This finding is consistent with O'Brien (1996), Rainey and Borders (1997) , Vilanova and Puig (2016) , Rutledge and Madi (2017) , Guan et al. (2018) who found that parental influences are the key that exert a notable effect on their children's career choice intention. Based on the findings, the study developed several recommendation for STEM industries. To nurture interest in STEM, the industry can encourage parents and students to obtain accurate STEM industry information from reliable sources and shares the information with their children, or peers and friends. This leads to parental encouragement, deemed crucial to implement the efforts aimed at encouraging their children to consider pathways into STEM careers. In this regard, it is suggested that STEM industries should provide more career talks to both parents and students and offer more field trips and internships opportunities for students to experience STEM-related jobs. Given parents' great influence over graduates' intention to choose STEM careers, generous benefits package is important to attract and retain top STEM talents. As such, STEM industries should develop competitive salary packages and more flexible benefits. On the other hand, this study is not without limitations. This study is cross-sectional designed which does not prove causality. Future research should take the longitudinal approach to track changes in these relationships. For instance, the relationship between parental influence and STEM career choice intention gradually attenuates over time. Moreover, future research can examine other variables such as career interests, career goals and peer influences on STEM career choice intention (Raque-Bogdan, Klingaman, Martin & Lucas, 2013) . Finally, this study was conducted among undergraduates of STEM courses and it is suggested that further research can be conducted among the undergraduates from different level of studies such as STEM diploma and advanced diploma.
